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doi:10.1016/j.jfma.2011.05.015Mosaicism with an isodicentric 8 with a breakpoint at p23.3 [idic(8)(p23.3)] is very rare. We
report the first prenatal case on a male fetus, in which obstetric ultrasound revealed multiple
congenital anomalies at 28 weeks of gestation. Cytogenetic analysis of amniocytes showed mos
45,XY,-8,psu idic(8)(p23.3)[16]/46,XY,psu idic(8)(p23.3)[4], and that of cord blood lympho-
cytes revealed mos 46,XY, psu idic(8)(p23.3)[37]/45,XY,-8,psu idic(8)(p23.3)[13]. Fluorescence
in situ hybridization studies revealed that the break-reunion occurred at the cytoband 8p23.3
within the physical position 2.08 Mb from the 8p telomere. Chromosomal microarray analyses
further assigned the duplication/deletion breakpoint at 2.16 Mb (Agilent 244K) and at 2.19 Mb
(Affymetrix SNP6.0). Analysis of microsatellite DNA indicated that the psu idic(8)(p23.3) was
derived from the maternal chromosome 8. Together, these findings indicate that the fetus
was nullisomic forw2.2 Mb from 8pter, trisomic for the rest of chromosome 8 in mosaic condi-
tion, and likely had breaks in MYOM2 repeats of the maternal chromosome 8.
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82 Y.-C. Li et al.Introduction findings at 28 weeks’ gestation. Detailed sonogram revealedAbout 5% of the human genome contains highly homologous
low-copy repeats, also called segmental duplication.1 Over
a dozen genomic disorders are known to be mediated by
segmental duplication.2,3 An inverted segmental duplica-
tion at 8p23 located close to MYOM2 gene was named
MYOM2-REP, and a dicentric chromosome 8, idic(8)(p23.3)
had been generated by nonallelic homologous recombina-
tion (NAHR) between the two MYOM2-REPs.4 Two other
isodicentric 8 cases with breakpoint at 8p23 had been re-
ported without addressing the mechanism for the formation
of the dicentric chromosome.5 We report the first prena-
tally diagnosed case of mosaic idic(8)(p23.3). Detailed
molecular cytogenetic, chromosomal microarray, and
microsatellite DNA marker characterizations showed that
the dicentric chromosome was very similar to that reported
by Giorda et al.4 We suspect that a similar mechanism of
maternal NAHR between the two MYOM2-REPs may have
resulted in the formation of the dicentric chromosome.
Case report
A 29-year-old woman (gravida 3, para 1, abortion 1) was
referred for furtherevaluation followingabnormal sonographicFigure 1 Prenatal sonogram and gross appearance of the fetus. P
(A) agenesis of corpus callosum (arrow) and (B) mega-cisterna magn
32 weeks of pregnancy: (C) face, (D) right clenched hand, (E) lefta male fetus with multiple congenital anomalies, including
micrognathia, colpocephaly, mega-cisterna magna, agenesis
of corpus callosum (ACC), brachycephaly, left pyelectasis,
rocker bottom feet, clenched hands, single umbilical artery,
and polyhydramnios (Fig. 1A and 1B). Fetal magnetic reso-
nance imaging revealed ACC, mega-cisterna magna, colpo-
cephaly, and bilateral hydronephrosis. The woman and her
husband were healthy and nonconsanguineous. She had no
history of exposure to either irradiation or teratogens and
did not suffer from infections during the pregnancy. There
was no family history of congenital malformation. Amnio-
centesis revealed that the fetus had a dicentric chromosome
8 in mosaic condition. The parents elected to terminate the
pregnancy at 32 weeks of gestation after being counseled
about the poor prognosis for the malformed fetus with
partial trisomy 8 mosaicism and nullisomy for terminal 8p.
After intrauterine fetal reduction, the dead male fetus was
delivered smoothly. The fetus had a body weight of 1918 g,
a body length of 43 cm, a head circumference of 29 cm, and
an abdominal circumference of 26 cm. Postmortem investi-
gations showed facial dysmorphism with micrognathia,
a broad nose, low-set ears, hypertelorism, abnormal
extremities with clenched hands, rocker bottom feet,
a simian crease in the right hand, and a single umbilical
artery (Fig. 1Ce1E). The placenta appeared normal andrenatal sonogram findings of the fetus at 28 weeks of gestation:
a. Gross appearance of the fetus after intrauterine reduction at
rocker bottom foot.
Prenatal detection of a fetus with psu idic(8)(p23.3) 83weighed 452 g. An autopsy was not performed at the request
of the parents.
G-banded analysis revealed a karyotype of mos 45,XY,-8,
psu idic(8)(p23.3)[16]/46,XY,psu idic(8)(p23.3)[4] in the
amniocyte and mos 46,XY,psu idic(8)(p23.3)[37]/45,XY,psu
idic(8)(p23.3)[13] in the cord blood. Cells (2nZ45) that
contained only the dicentric chromosome with a single
visible centromere (pseudo-dicentric) and without a normal
chromosome 8 were nullisomy 8p23-pter. Cells (2nZ46) that
consisted of a normal chromosome 8 and the dicentric
chromosome 8 (Fig. 2A) were partial trisomy 8. The parents
had normal chromosomal constitutions. Because of the
absence of a normal cell line in the fetus, we hypothesized
that this aberrant chromosome originated either via parental
meiosis or via a postzygotic rearrangement between the two
normal chromosome 8s. Fluorescence in situ hybridization
(FISH) study was carried out with the chromosome arm-
specific subtelomeric probe for 8p labeled in green and the
subtelomeric probe for 8q labeled in red (TelVysion, Vysis
Inc., Downers Grove, Illinois, USA). In the normal chromo-
some 8, green and red hybridization signals were observed at
the respective chromosome ends as expected. Only the red
hybridization signals were seen at both chromosome ends of
the dicentric chromosome, confirming the deletion of the
subtelomeric locus of 8p and duplication of subtelomic
sequence of 8q (Fig. 2B). FISH experiments with two BACFigure 2 G-banding analysis and FISH experiments. (A) Partial G-b
chromosome 8. (B) FISH experiment with 8ptel (green labeled)/8q
shows green hybridization signal on the terminal short arm of the no
this chromosome as expected. However, both chromosome ends o
study on a metaphase cell with 8p terminal region BAC clone pro
shows both green and red hybridization signal colocalizing on th
hybridization signal of RP11-82K8 is seen in the middle region of
chromosome 8 subtelomeric probes (2b) and chromosome 8p BAC c
idic(8).clones, RP11-240A17 (1,524,388e1,524,701 bp) (red labeled)
and RP11-82K8 (2,080,474e2,080,584 bp) (green labeled) as
probes showed both green and red signals at the end of the
short arm of the normal chromosome 8. Only one green signal
(not doublet signal) was detected in the middle of the
dicentric chromosome 8 (Fig. 2C). These findings indicated
that the break occurred atw20.8 Mb from 8pter.
Chromosomal microarray analyses using an Agilent 244K
chip and Affymetrix whole genome SNP6.0 array were
performed on the genomic DNA of the fetal cord blood
sample. Both platforms confirmed a gain in the region of
8p23.3/8qter and a loss in the region of 8pter/8p23.3
(Fig. 3A and 3B). Furthermore, the duplication/deletion
breakpoint was located at 2,158,358 bp (Agilent 244K) and
at 2,189,017 bp (Affymetrix SNP6.0). The average ratio of
the probes within 8p23.3/8qter was 1.4 (average log2
ratioZ
0.48), and that of probes within 8pter/8p23.3 was 0.34
(average log2
ratio Z e1.57).
Microsatellite DNA analysis detected only one paternal
allele at the D8S504 locus, indicating that the fetus was
monosomic for 8pter and that the psu idic(8)(p23.3) was
derived from the chromosome 8 inherited from the mother
(Table 1). In addition, one paternal allele and two homo-
zygous maternal alleles were detected at the D8S272 locus,
further indicating that the normal chromosome 8 was of
paternal origin and that the psu idic(8p23.3) was derivedanded karyotype shows the chromosome 8 and the isodicentric
tel (red labeled) subtelomeric probes on a metaphase spread
rmal chromosome 8 and red signal, on the terminal long arm of
f the idic(8) only show 8q subtelomeric signals (red). (C) FISH
bes; RP11-82K8 (green labeled) and RP11-240A1 (red labeled)
e terminal short arm of chromosome 8, whereas, only green
the idic(8). Diagrammatic presentations show the location of
lone probes (2c) on the ideograms of a chromosome 8 and the
Figure 3 Copy number (CN) changes involving chromosome 8 of the fetus. (A) CN changes were detected by an Agilent 244K chip.
The CN changes of chromosome 8 are presented as a curve of log2 ratio values. The green curve represents the log2 ratios of the Cy5-
labeled DNA sample. A mirror plotted red curve represents the log2 ratios of the dye-swap Cy3-labeled DNA sample. Loss of a region in
the terminal short arm is indicated by a bold red line above the chromosome idiogram. A gain of the remaining region is indicated by
a bold blue line. (B) CN changes were detected by an Affymetrix Genome-Wide human SNP array 6.0 chip. The CN changes of
chromosome 8 are presented as a curve of Smooth Signal (corresponding to the copy number). Red dash line represents CNZ 2. Loss of
a region in the terminal short arm is indicated by a bold red line above the chromosome idiogram. A gain of the remaining region is
indicated by a bold blue line below the chromosome idiogram. The physical position of 8p from 0 to 4,000,000 bp (indicated by bold
green line) is enlarged and shown at the bottom. The arrow indicates the break site (at 2,189,017 bp).
84 Y.-C. Li et al.from the chromosome 8 inherited from the mother. The
distribution of maternal alleles was heterozygous in two
loci (D8S277 and D8S283) and homozygous in four loci
(D8S258, D8S260, D8S284, and D8S272). These findings
suggest that the crossover occurred somewhere between
the terminal region of 8p during maternal meiosis.Discussion
Giorda et al4 found clear evidence for NAHR between the
MYOM2 repeats in 8q23.3. The psu dic(8)(p23.3) in theirpatient was nullisomic for the firstw2.2 Mb of 8p (as in the
present case) and had breaks in the MYOM2 repeats that
are very close to the breakpoint in our case. Furthermore,
they showed that the NAHR between the MYOM2-repeats
involved two maternal chromosome 8s, and our data
showed the maternal origin of dicentric chromosome. Taken
together, those findings suggest that a similar mechanism of
maternal NAHR between the two MYOM2-REPs resulted in
the dicentric chromosome found in our case. However, we
were unable to confirm or refute the presence of a single
copy of 134 kb region between the MYOM2 repeats based on
the results of our FISH analysis and microarray studies.
Table 2 Clinical characteristics of cases with a dic(8)(p23) in t
Cases no. Case 1 (Digilio et al,
1994)
Case 2 (Digilio
1994)
Karyotypes 46,XX,-8,
þidic(8)(p23)/46,XX
46,XY,-8,þidic(
Age at diagnosis (m/o) 14 2
Outcome Alive Died at 4 m/o
heart failure
Parental karyotypes Normal Normal
Microsatellites analysis e e
FISH analysis þ e
8pter deletion of dic8p þ NA
Parental origin of dic8p NA NA
Mechanism Suspect postzygotic
errors following
parental meiotic or
prezygotic mitotic
errors
Suspect parent
meiotic errors
prezygotic mito
Maternal history G2P2 21 y/o, G1P1
Possible teratogen NA NA
IUGR e e
Mental retardation NA þ
Facial dysmorphism þ þ
Brain abnormalities ACC ACC, occipital
tumor
Cardiac abnormalities Stenosis of pulmonary
valve, ASD
VSD, persistent
superior vena c
Renal abnormalities e e
Genital abnormalities Empty scrotum
Skeletal abnormalities e Advanced bone
stenosis of sagi
suture, abnorm
and vertebral b
Abnormal extremities Long fingers with
camptodactyly, deep
plantar furrows
Flexed fingers,
deformity of ri
deep palmar an
furrows, cutane
syndactyly, hyp
and absent pha
Others e Umbilical herni
bilateral inguin
ACCZ agenesis of corpus callosum; ASDZ atrial septal defects; FISHZ
available; VSD Z ventricular septal defects; y/o Z years old.
Table 1 DNA microsatellites analysis of parental and fetal
cord blood lymphocytes (Confirm paternal allele is indi-
cated by italic number).
Locus Chromosome
location
Microsatellites analysis
Father Mother Fetus
D8S504 8pter (1005 kb) 134,138 134,134 138
D8S277 8P23.1 (6504 kb) 153,140 153,163 140,153,163
D8S258 8p22 (20,411 kb) 147,141 141,141 141,141,141
D8S283 8p12 (33,747 kb) 112,118 112,118 118,112,118
D8S260 8cen->q12
(61,984 kb)
195,199 205,199 199,199,199
D8S284 8q23 (131,581 kb) 277,295 277,277 295,277,277
D8S272 8q24.1
(137,804 kb)
237,239 229,243 239,243,243
Prenatal detection of a fetus with psu idic(8)(p23.3) 85We initially noticed a slight difference in breakpoint
designation between the FISH (w20.8 Mb) study and the
DNA microarray analysis with the Agilent 244K chip
(2,158,356 bp). Because of this discrepancy, we used
another microarray platform, the Affymetrix Genome-Wide
Human SNP 6.0 array, for the analysis and found that the
result (2,189,017 bp) was comparable to that obtained with
the Agilent 244K chip. Kulharya et al6 and Sung et al7 also
reported differences in breakpoint results obtained by BAC
clone FISH and by array CGH. Thus, the discrepant result
obtained between FISH and array comparative genomic
hybridization on some breakpoint assignments appeared to
be “real.” We speculate that the discrepancy is likely due
to the different system of analysis used. Further adjust-
ment will be needed for a more precise assignment of
breakpoints.he literature.
et al, Case 3 (Piantanida
et al, 1997)
Current case
8)(p23) 45,XX,-8,-8,þpsu
dic(8)(p23.3)
45,XY, psu idic(8)(p23.3)/
46,XY, psu dic(8)(p23.3)
32 Fetus of 28 weeks’ gestation
due to Alive Termination
Normal Normal
þ þ
þ þ
þ þ
Maternal Maternal
al
or
tic error
Meiotic errors with
trisomy rescue or
fertilization with a
sperm nullisomic
for chromosome 8
Postzygotic non-disjunction
errors following maternal
meiotic errors with the
presence of crossovers at
short arms
34 y/o, G1P1 29 y/o, G2P2
Smoking e
þ e
þ Termination
þ þ
cystic Slight ventricular
asymmetry
ACC, colpocephaly,
enlarged cisterna magna
left
ava
e e
e Pyelectasis
e e
age,
ttal
al ribs,
odies
e e
varus
ght foot,
d plantar
ous
oplastic,
langes
Broad and short
nails of the thumbs
Clenched hands, rocker
bottom feet, right simian
crease
a,
al hernia
Ataxic gait Single umbilical artery,
polyhydramnios
fluorescence in situ hybridization; m/oZmonths old; NAZ not
86 Y.-C. Li et al.The prenatal diagnosis of functional trisomy 8 mosaicism
due to the presence of an idic(8)(p23) is rarely reported.
Our review of the literature found four reported postnatal
cases with a chromosome 8 rearrangement similar but not
identical to the current case.5,8 Two of these cases had
nonmosaic karyotypes of 45,XX,-8,-8,þpsu dic(8)(p23.3)9
and 46,XY,-8,þidic(8)(p23)5; the other two cases had
mosaic karyotype of 46,XX/46,XX,-8,þdidc(8)(p21)8 and
46,XX,-8,þidic(8)(p23)/46,XX.5 The present case is thus the
first reported prenatal diagnosis of mosaic partial trisomy 8
and nullisomy 8pter due to the presence of a de novo psu
idic(8)(p23.3). The cytogenetic breakpoint in this case is
similar to that in the three cases reported by Digilio et al5
and Piantanida et al9 (further molecular cytogenetic char-
acterized by Giorda et al4). Table 2 compares the clinical
characteristics of the dicentric 8p23 presented herein with
those reported in the literature.
It has been reported that the severity of clinical mani-
festations does not correlate with the level of trisomy 8
mosaicism.10 In addition, no imprinted genes have been
documented on chromosome 8.9,11 Therefore, the cranio-
facial dysmorphism, brain abnormalities, renal abnormali-
ties, and abnormal extremities seen in the fetus reported
herein were likely caused by partial trisomy 8 and nullisomy
8p23.3. ACC has been reported in cases with mosaic trisomy
8,12 mosaic trisomy 8 with idic(8p)5 and 8pter-8p23.1
deletion with a 8p23.1-8p12 duplication13 but not in cases
with trisomy 8p23-pter.14 According to Digilio et al,5 the
occurrence of ACC is independent of a proband’s sex and
the parental origin of chromosome 8. They suggested that
the candidate loci responsible for ACC may reside on 8cen-
8p23. The presence of ACC in our patient was associated
with mosaic trisomy 8 excluding 8pter-8p23.3, which is
consistent with previous findings. Abnormal renal findings
with bilateral hydronephrosis have been reported in partial
trisomy 8q23-qter,15 trisomy 8q22-qter,16 trisomy 8q21-
qter,17 and mosaic trisomy 8cen-qter.18 The renal abnor-
malities seem to be associated with partial or complete
trisomy 8q with or without mosaicism. The present case of
mosaic partial trisomy 8 had the same renal anomaly as that
reported by Wood et al.18 Musculoskeletal anomalies are
a characteristic feature of trisomy 8 syndrome and can be
variably present in the spine, pelvis, skull, chest, or
extremities. The musculoskeletal anomalies in the fetus in
this report included clenched hands and rocker bottom
feet, abnormalities which are suggestive of trisomy 18
syndrome. This report provides evidence that these
abnormalities can also present in cases with mosaic partial
trisomy 8. Monosomy 8pter or nullisomy 8pter might be
associated with mental retardation, developmental delay,
and ataxic gait.9,19 However, given that 74% of the cells in our
patient have almost complete trisomy 8, the contribution of
heterozygous deletions of only a handful of genes including
the CLN820 from the distalw2.2 Mb deletion may contribute
little to the phenotype, especially as cytogenetically visible
deletions of distal 8p are compatible with a near-normal
phenotype.21,22 The fetus in this report presented with
craniofacial dysmorphism and structural abnormalities of the
central nervous system, urinary system, and extremities,
which are commonly reported in caseswithmosaic trisomy 8.
Although the reported incidence of cardiac defects associ-
ated with trisomy 8 range from 25.5% to 50%,23,24 no cardiacabnormalities were found on prenatal ultrasound in the fetus
in this case. One of the possibilities is that minor cardiac
defects might be easily missed using this modality.
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